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[Claim 1] An ink composition comprising at least one dye selected 
from watfer-soluble dyes represented by the following general 
formulas (1) to (3) and a compound represented by the following 
general formula (I) : 
General Formula (I) 
[Formula 1] 

R i N = N-R 4 



N 



*NHR S 



(In general formula (1) R 1 , R 2 , and R 3 each independently 
represent a hydrogen atom, a halogen atom, a cyano group, an 
alkyl group, a cycloalkyl group, an aralkyl group, an aryl group, 
an alkylthio group, an arylthio group, or an ionic hydrophilic 
group. R 4 represents a heterocyclic group which is selected 
from the following heterocyclic groups of Group 1 and may be 
substituted. However, the water-soluble dyes represented by 
general formula (1) have at least one ionic hydrophilic group 
in molecules . ) 



Heterocyclic Groups of Group 1 
[Formula 2] 




Mark * indicates a connecting site. 
General Formula (2) 
[Formula 3] 

H s N = N — R 6 




i r 

Zc — Z b 



(In general formula (2) R 5 represents a hydrogen atom, a cyano 
group, an alkyl group, a cycloalkyl group, an aralkyl group, 
an aryl group, an alkylthio group, an arylthio group, or an 
ionic hydrophilic group. Z a represents -N=, -NH-, or-C(R 11 ) = . 
Z b and Z c each independently represent -N= or -CCR 11 )^- Herein, 
R 11 represents a hydrogen atom or a non-metallic substituent 
group. R 6 represents a heterocyclic group which is selected 
from the following heterocyclic groups of Group 2 and may be 
substituted. However, the water-soluble dyes represented by 



general formula (2) have at least one ionic hydrophilic group 
in molecules . ) 

Heterocyclic Groups of Group 2 
[Formula 4] 

N. M N. 



S' N S"^ N 



S*^ N N 

H H 




-0 







H 2 N 

Mark * indicates a connecting site. 
General Formula (3) 
[Formula 5] 

R 7 

R 8 ^k^N=N-R 10 

it 

(In general formula (3) R 7 and R 9 each independently represent 
a hydrogen atom, a cyano group, an alkyl group, a cycloalkyl 
group, an aralkyl group, an aryl group, an alkylthio group, 
an arylthio group, or an ionic hydrophilic group. R 8 represents 
a hydrogen atom, a halogen atom, an alkyl group, an alkoxy group, 



i 



an aryl group, an aryloxy group, a cyano group, an acylamino 
group, a sulf onylamino group, an alkoxycarbonylamino group, 
an ureido group, an alkylthio group, an arylthio group, an 
alkoxycarbonyl group, a carbamoyl group, a sulfamoyl group, 
a sulfonyl group, an acyl group, an alkylamino group, an 
arylamino group, a hydroxy group, or an ionic hydrophilic group . 
R 10 represents a heterocyclic group which is selected from the 
following heterocyclic groups of Group 3 andmay be substituted. 
However, the water-soluble dyes represented by general formula 

(3) have at least one ionic hydrophobic group in molecules.) 
Heterocyclic Groups of Group 3 

[Formula 6] 





H 



H 






Mark * indicates a connecting site. 



General Formula (I) 



[Formula 7] 




(In general formula (I) R 101 and R 102 each independently represent 
a hydrogen atom, an aliphatic group, an aromatic group, a 
heterocyclic group, an acyl group, an aliphatic oxycarbonyl 
group, an aromatic oxycarbonyl group, an aliphatic sulfonyl 
group, an aromatic sulfonyl group, a substituted or 
unsubstituted carbamoyl group, or a substituted or 
unsubstituted thiocarbamoyl group. R represents an 
aliphatic group, an aromatic group, a heterocyclic group, an 
aliphatic oxy group, an aromatic oxy group, an aliphatic thio 
group, an aromatic thio group, an acyloxy group, an aliphatic 
oxycarbonyloxy group, an aromatic oxycarbonyloxy group, a 
substituted or unsubstituted amino group, or a hydroxy group.. 
Herein, R 101 and R 102 , R 102 and R 103 , or R 103 and R 101 may combine 
with each other to form a five to seven-member ring except a 
2,2,6, 6-tetraalkylpiperidine skeleton. ) 
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* (— (1) 4 1 , R\ R 2 *5<fctfR 3 tt, #*34£L 
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(— (2) *K R 5 te, 7X*^, '>7/S, Ttv 

TJis*/is3-*m, rn-^ti, ^fcji^^>-tt 



30 x. -N = £fcte-c (R 11 ) = £Si% ::t*, r 11 
^•JK^SfcttlMfeJRB****"^. R 6 ^. TIE* 
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R 1C, 102 
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(±IE-«5* (I) *. R ,0l *5J:^R 102 fi. 

lt, ^ssis^ mmmm. ^mmm. mmmm. r-> 

^ro^^s, T5^u*-<*3/ 

fcttt Kn*->IS:St. (ftU R 101 i:R 102 > R loz 
tRl oa R io3 tR io l{4 2^tr^-&LX, 2, 2, 

6, 6 -7 1 ^7^^!) v ; >"B'!&£r|S&^fc5~7 
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7ktt^^^. m^>9. fcSVHiHtt -f ^ 

^^ffl^bhS, Cixb^>^^9t>, Sit, 

K 10 [0 0 0 3] r.*bbtf>>f y^^xy hlE^E^ ^HJB 

t> -f ttoftffttl^Tt^ii:, ***** 
^t^S*Slx-C^5o U&>bftj&se>. ^<^7jct4-r>- 

x (so. NOx, *s>-m) tt* if ^pnfc*»tt*s* 

b<ffi^£i^5^££#bTWc 0 

[0 0 0 4] Ki^-r^^ v^ny hffl^LT^^^ 

■e*5o #9— > iTstfyP* (C. I. ) #^-tfSft-^£ 

E^ttiSrWStS^rSwfcttlllbv^ #Hi^2-2 1 2 
5 6 6-g^«fcte, 6fti:3ftffi^tt^W:£fcBW<k bfc 
y ^ y hffl^ »T$titl^ 0 b^U IS 

WS*5o #P^P4-2 2 7 1 4^$Biw{^ 0 

»te¥ffife*i:br, f7^ryy^-r/-t°7y- 

40 [0 0 0 5] *fc«W4^»«»3PI-Srfflv^fc*tt-Y fc 
ffi^*i^^tiT^^ 0 ^iJ^«#MBS5 6 - 1 5 7 4 6 8 



]^P4 - 1 8 4 6 8^-^ 
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10 12 6 V&mW- 1 0- 1 9 5 3 5 5 



[0 0 0 6] £7t#Hf!B3 5 8-4 5 2 7 2 -§-^IBT'(4 

tr^fc, jsk. mm^-i 0-27987 3^fgi-(±r 

3fettfcfflH***>ofc. — #&¥5-7 6 9 7 7^ 

Blfe»W4S:efc^-r-6fc*«w*SfM¥l - 1 7 0 6 7 4 
<ar|gic tt#?fl-*jiSfclt5l3i]*3 «fc t>V * fc iig?<bE*ih^J 

10 0 0 7] 

&73Em*m<. fete. Bitt*5J:WI#«:»^tl, » 

Ik*-**.*-*' >^ 5** s/ HEfik^ffiSrSW-f* ^tl^ 
[0 0 0 8] 
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1. ^f4^7jctt^^(-^«?*fc(4^tS:bT*3t?, 

< t fc 1 «©**tt*«IS»ISr$^-f5-f V^«fifc1*-e 

fcoT, KJfe^asTIE— (1) ~ (3) T<Sl$;fx3 
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20 
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-«5t (i) 
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N = N — R 4 
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[0 0 10] (— «SC (1) R\ R 2 *5j;t>*R 

u (i) ^**n***tt»!»f±»-T-«t"t^ft 
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[0013] 

Hfci 1 1 




N = N — R 
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[0 0 14] (2) <f», R 6 (4, 7K5HJ®^ > 

fcfiM*>i4**M:S**-*% Zali, -N-, — NH 
47t(4-C (R 11 ) = £3H- 0 Zbfci^Zctt, 
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/U^/US, 7 7^^S, 7!)-.^I, T/U^r^^- 



— (3) t?*Six***tt«s»W:, #^*i;i'>#< 

[0 0 1 9] 
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[ftl5] 



R 101 102 
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[0 0 2 2] (JUE-«a; (I) R 101 ^J:t/R 102 

tt, «-^titt, **J0S^ HgflS0€%. *#8s£* ffl 

l03 tt, Hgflfil£*, HBBSfle**^ 

los \ R 102 chR 10 \ R 103 £R 101 tt, SVMC«6-&L 

2, 2, 6, 6-f h7 7/^t°^^yyf t&^ 

2. (i) -e*s*i4fk-&**«, (ia) *5 

5±1E1 tcfS*c< T M>'^ 
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[fill 6] 
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-«5$ (IB) 



[0 0 2 4] (— (IA) *3<fc(>* (IB) R 101 *3 
20 <fct>'R 102 ii» -«* (I) ©I^iBitiS. R 111 
~R 113 i4, — (I) WR 101 tlH)tt-Cfc5„ ) 

[0 0 2 5] 

izmm-tz. *&w<n4 ±ia— «s* 

30 (1) ~ (3) T-*£;ft-5*^§&^/S»ibigiR£n£'> 
/i<itlIS:tft5o ±12—®^: (1) ~ (3) 

(1) ~ (3) ^^IxS^ttMrofT't, #^-r 

xd- ^i(sKi % irux*^ h/wf— -yttte 

if V >v<r> X m a x ( n m) <£>®5tft I 3. max 
x + 7 0 (nm) <DWl%1£»1 l max +7ob <Dkt (I A 
mM+ 7o/IL. x ) 0. 2J»TT?*5>f«— »** 
40 as#J*LV\> 

[0 0 2 6] (l)-(3)t, R\ R 2 , 

R 3 , R 5 , R 7 , *5j:t/R 9 tt. #*34r£L-c, zkHtJjp: 

R\ R 2 , R 3 , R s , R 7 . aoiVR^^-f-r/U^/ua 

50 Ka^y/l/|, T/U^^v'S, *>T/S, ^o^g 
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^jl-te, y^yK ^.^/u, :/^vk /fy^o^K t - 
r/^vK t KD^r^f^, y h^v^^yK *>T/^ 

[0 0 2 7] R\ R 2 , R 3 , R e , R\ 3S&XfiR 9 &m 

T A' * £F * U V \ fiJfeS^) #J ^ * ^tt«7Ktt 

*>/wriS^**i5 0 R\ R 2 , R 3 > R 5 . R 7 , ^<tt>*R 9 

^LTte, 7 — 1 2W7 7/u^S^jif4 

[0 0 2 8] R\ R 2 , R 3 , R 5 . R\ *5j:t>*R 9 ^ 
i*0!)7y-;H^Sft5o 7y^HtLtil 

sws^-ft^ 7~i 2 <t?t y -fismmiz \ ems^ 

Wei*, 7/u^/^S, Ty^=i^->^, />n^yg^ % T 

7!) — yu3E<^e»Hwtt. ;7:n~yK p-h!/;K p-^h 
drv^^rwK o-^dd7j^/K 3o t>*m — (3 — 

[0 0 2 9] R\ R 2 , R 3 , R 5 > R\ &£XfR 9 ffi$t 
■tr^/^^rma^ t**S:lrt57yi/*^tli 

^^$*ix-5o R\ R z , R 3 . R*\ R 7 > *s££>*R 9 

^tt7!i^ftsi:ij:, mmm^-r^rv-^ 
tawstv\ 7/^/us, ^^u 5 

[0 0 3 0] R\ R 2 , R 3 , R 5 . R 7 , *5J:tfR*riSg 

r/u^y^B-f^^ (wl -t-M **>f a-v* #y 

Zb 0 
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[0 0 3 1 ] (3) <K R 8 I*. **flH^ /no 

y>^, Tyu^/uS, Tyu^=2r^S. T y — yuS* T 
y— yu^v^ yT/S, 7y;^7^/$, ;*yu*~ 
yur^y^, Tyi^^^yu^yuT^ 

Tyu^r/^^S. ry-yu^^-S. Tyw^v^yu 
/^—yt^ tfyU/^^yvS, ^yi/^ r ^yu^ ^yu^ 
~yi/S> T^yuS, Tyi-^yi/T ^ /S. ry — yt-r^y 

[0 0 3 2] R^t^P^y^^ttfl ^yiS 

^i~i 2^7/u^S^st^o «»*<0«fc 
fi, t Kn^rC/yl/^s Tyt-^^ri/S. y7yl, ad^ 

a^Wicfi. y^yu, ^^yi^. y^yi^, ^y/ntx 

yzn^/u % h^^tP^fyK 3 — ^yi-^^n t:°yujo 

20 [0 0 3 3] R 8 ^^-rTyu^^v-X^(L S^S^rW 

^ o T^a^f-^aEi: UTtt, atSfiDB 1 ! 1 *^ 1 — 1 2 <7>T 

coCTizfi, y h^iy, ^h^y, ^y/oTK^y, y h 

st&m&m~tz>7 y -y^^i:^*Bm^r y — /u*^ 
^^tt5 0 7y-/Httm KJiWr-i 2 
30 (Dry— A'Sas#F£bv\ BSi^W^tt, r/u^yi- 
Tyu^^iyS, ^D^yjg^ Tyi/^ryi-T^ yS, 

a a^m^yUj^J:t> + m- ( 3 -^/^^o fcfVUT ^ 
y) 7x^t4ti5o 

[0034] R 8 ^*-f-ry-y^^-^^s^}^ 

^Wi"5T y — /u^-^^at*5j;^B*^T y -yu^ 

v/^^sns,, 7y-/^*>stutt, j^m^T- 

tiSo r /^d-*->*o0jlrtt. 7xy^ry, p-y 
h^iy^^y ^ri>joi:t^o-y h^iy^y ^y^ 

7y^7 ^ yXjoct^E^coTv'/t'T^ y^^-a^tt 
7^7^yStLm OTW2-12<7) 
7v//U7^yiW4U\ B**^Wt-tt. -f^-^tt 
«*tt»*s^*4xS 0 7 5/;u7^*oWi:fi, Tir h 
7; F\ 7 P Pt°ty7-; F\ -<yX7 ^ K*3J:t5 3, 5 
-y'7/^"<yX7; K* s $**t^ D 
50 [0 0 3 5] R s ^it-rxyU^^/UT^ /ICIt 
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^SltJOR^*^ 2 — 1 2 4^/M^/UTS ;i»st 

^yur^S^Utlt jft*]^*** 2 1 2 07/1/ 
>f ^ ^tfeKzkttSa* ^ 4 H 5 o T A' =i # =■ A'T 

[0036] R s ^3H-r>w kss^h:, B&*£#-r 

u-f KSt Ltli, ^JBR^SWS 1 ~ 1 2c7)^u^ KK 
*s#*LlrS «*»<o«lrt±, 7^/ui*3J;V7y- 

-Y b\ 3, 3 -i^ fvl^ U-f K*3«fct/3— ^aL^-A^ 

lSrWtST^ftS*5it;iIi(D7/U^/uft 

[0037] R s ^^-rr A^a-ati-ia* t^s^ 

ft57U -^ftSj6j:Olfi|(07 y -A^^S^ 
§^5o 7!l^f«iUfi 1 6 ~ 

£*l5 0 R 8 ^^-rryunarv/^;P^^.yu£^fl, 
SS:tt 5 7/U ^ df- i/* /U*= yUS*5 i t;iI*W7/U 

SiLTH jR*W-?-*36S 2 ~ 1 2 07;^^^;^ 

[0038] R 8 3&s*"r*/^*>f em*£ 
^satio wte&<om\a*Tsi'*'i>&fr$-&tLZ>o #a- 

fvu#A^<^A^5^£;Jx5 0 R 8 ^^-TB^^* 
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loXTfi?- (2-t KD^rv^xf/U) ^A^r^ A'S 

[0 0 3 9] R 8 ^*-f ^A^—A^tOMlCtt, 
jx/U/jN^/ufciV^^^^^yu^^/u^^sixSo R 8 

|*^7S/;H**Sn5, 7 5//uIiLttt, ^IftJS 

-<*^i4«*tt«^**nao 7^S(7)Mir(j:, Tir 
10 ^A-ifcJzU^^^A^^jft^ 

[0 0 4 0] R 8 ^t7^^r^7^ yStrii, 

£#1-5 7/^/^7 ^ / «fc t/M«lfe<7>T A^/WT S 
7/^7^Stttlt, 

R 8 #art-r y— a^ts /si:ii, wmm*mirz>TV 
-/i/7^ y^J:t>^g^coTy — /U7^ ;3t^Sh 

[0 04 1] R 8 ^*-T-r ^^tt»*tt*idW:, *A^ 

s»>f ^-v'^WJ-tt. ta^ y &jR>r ^-v (fiaj. -M-y 
30 ^A^ty, # y *A-f , r^^^^^^r^-^. 

[0 04 2] (2) ZaU, -N = , -NH 

*fcte-C (R 11 ) = £r*U Zb*5j:t;Zclt 
#^M3Abr. -N = *fc(i-C (R 11 ) = &acU R 
1 1 tt**«l^* fc tt*4*Ht***r*"ro R 1 1 
^mB^^LTfi, y7/S, y^P7;^./^ T 

Li^JtlRl«t?*>So — ^xxt (2) (^-a^tb^2oco5 

[0 04 3] 
[fk 1 7 ] 



N= 
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N NH 
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17 

[0 0 4 4] (1) 4», R 4 ^a^ms^l¥i^- 

stun ^r^^ttftTKtts, i — i 2 

CDT/U^yi^ TU-/^ Tyu^yuSfcteTy — yu^ 
yl^fc^T^/^ tfyw^^A^ *3j;tJ«7v//U7^ 

fc, 1, 2, 4-f7v ? T/-/K 1, 3, 4-f7^' 

[oo4 5] -f&n (2) R 6 fi. mmmm<D&2 

2<OTyu-^ryuS, T y — yuS, T yi^yu* fcflT y — yu 

MS:*LTPtfc±^ c l¥2i^^i-«^£<D*-r 
fe, 1, 2, 4-f7^7/-/K 1. 3, 4-f7^ 
-f$*V~yK ^/f7/- /H3 ± U*^ V 

[0 0 4 6] — fefc ( 3 ) R 10 ii, 3 

Sk^l — l 2cor/w^yu^ ry— y^. Tyi^yuSfc 
}±ry— yu^^, ^n^JjR^ y7/i, ^^7/ 
^e-fyt-S, x;^y7;/I, #/u/<^e>f y^S, io<fcu* 
Tv^uTS /X*3&s$*ix, r^^**5<fcTJ ? ry — yu 

fl^ft't, 1, 2, 4-f7^7/- yK 1, 
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3, 4-^7^7/-^ yK ^^/f7y 

[0047] -tta (i) - (3) -e«*n***i*ft 

tf 0 — ASsC (1) - (3) f(7), R\ R 2 S R 3 > R*\ 
R\ R 8 4oitKR 9 ^W^-^ttM7K+4«Xfe^7jc^tt^ 
m-<Di&, — Jtt* (1) - (3) 4W> R^R 11 ^^?) 

Tjx^T^yS, 7^yu^^ri/yi-S4oJ:t/4^r ^^e^^ 
^SixSo f-Cfc, ^y^K*5J:t/^;yu^^r^yuS^# 

yusR^->yu*fc^y^*(7?j|!a*^fo-fr35S«gF* Lt\ #yu 
sK* *>yu**3 <t yU3fc«tttfc<wRJ»-C*> o TW<> 

20 thy ^A^ty, 7^yc7A-r^->-) , r>^e^ 

[0 0 4 8] «t«w-^s (i) ^*sna**ttSfe*» 
(o**0y d-i-i-16) . — «5t (2) 

5**ttSfe»<Z>A*MH (2-1-2-20) . *5«ttJ^— 
®& (3) X*S*t57k*«Ufc»^*#« (3-1-3 
-12) ) Sr^-T^^ **W*-fflv^*t-5ft?|s|-ttTEo 

[0 04 9] 
30 Hfc l 8 ] 
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[0 0 5 3] 



nt2 2j 




[0 0 5 4] 
Ut2 3] 



2-4 



2-5 



2-6 
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N NH 

,£~\ iHjCOOH 
NH 

SOgK 

SOjK 





)3NH-fCH 2 ^S03K 

o 



(16)^2 0 0 3-4 1 1 6 3 ( P 2 0 0 3 - 4 1 1 6 3 A) 

30 

[0 0 5 5] 
lit 2 4] 



10 



20 



30 




[0 0 5 6] 
[ft2 5] 



(18)?H2 0 0 3-4 1 1 6 3 ( P 2 0 0 3 - 4 1 1 6 3 A) 
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[0 0 6 1 ] 

[0 0 6 0] [ft3 0] 

Ut2 9] 






[0 0 6 2] -jRS; (l) - (3) t?«*n«*JW4» 

0 0 1 — 1 5 6 1 4*W*B«JCE**nTV^*i5fefi:ffl 
[0 0 6 3] *ftW<0'(>9mj$Ml 0 OfffiSfWi, 

(i) - (3) -e**ix4ft» («t, ¥(w 

£fj <tfct*5) £0. 2«fl£[$J^±2 Oftfig^T^W 

[0 0 6 4] >fxn^tL-C(l M x ^ y >- 

t°v:/a>Ji, try V>m. WlilfiBtt^u^ffc 
^3SSr*i-5T y — yufc L< ft— -r y /U7/^ ; $1 



.SQaK 



y yfu^mn. =- h p * = h el ysfejsk y ^v^fe 
* - 9 At© i 5 4«lo* f t y-e*o 1 1 i < , $ 

[0 0 6 5] ^^JkSiLtli, «ttf*^!l> 

-^i^tt^7/.^ j->mn ; «*.tfr y-y 

W<o «fc ? <c 7 ; 7 * ~ /uy y 7 h!J7 
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[0 0 6 6] '>7yfttttLtli, «ilf>fyK7=:!l 
>»#h >fyK7x/^ft»©J:547/^fyJfc 

LtS]«)t'>7yS:it5t^tfcotfcI<, 

^cd# «?^^— ^fty(i7^ y^R^.rv^e^^ 
acdj; 5ftiiMft>t*fcott ii^u try ^ 

oT^£<, Sbiiitt J E:ixe>Sr»55'«JS^*-f"S*y^ 

^tt^fcotfci^o sRyr^ftJH-ttifo 
[0 0 6 7] #c^x\ ±iE-jR* ( i ) t?*sns>fk-& 

*Ko^"CI«H-3 0 — ®* (I) t?**n5ft^* 

#4rtt« 0 ±IB— «SC (I) R lol *5J:tfR loa tt, 
ABI1«2££ (fftL<B«**l-l 0, 0)Jx 

li^^vi^ ^^y^s, t -y^vi^ ^-^^/i^s, ^ 

h^r^h^r->*) , X&mX (9SKttft»lt6- 
12. piJ^Lfl^^^/l-S, p n D ^jl^/I^ t7 
fvv*) > (ff*Kfi5-7ft, «*«4- 

6. ^fnlg^tlt, ft*. BE*, aj*««r£*-t- 

y^/g, i-^-/^y/S) . r->/uS (»*b<tt 

/Utff^/uX (#*L 7—1 2, W 

^ii7xy^y^/u^^/H) % mmn^^^^m 

(*F*L< -10, W*.ff^ * ^y^/t^yU 
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✓<*>f/pat (9SKIiR*»l-l2, «*.tt*/^< 

*4*m (»*L<i«a»i-i2, m^a^**^ 

[0 0 6 8] R 103 ^, flgte^S WSL<tt«J|»l 
-10, 0«;lli*?vuS, t-y^/uS, 

ttft**6^10, Hitf7x=;l/J, p-^un^m 

*ifcl~l 0, CT^Ltfy h ^fvM-^rv' 
X) . •>* (»4L<f4«SlMS:6-l 2, #J 

is?-*-* (9t t<i^i»i-io, eyxji^/u^ 1 
20 -i2, Mx.«fr-fe h**>a, tr^n>r^*^->*, p 

(»il<ftft*S2-12, «*.tfp« 

WftLfcT^/X) , ««iRX (9SUB5-7JI, 
30 ^*»4-6, ^fpR^ilt, ft*. StM^ 
Sr^*i"5, W*.tf2-tfy ^/u*, 4-t°yy>S, 

l-t^yv?/!, l-^wii/S) , tKo^>i 

^*-r o prtB4*^fctt, R 101 i:R 102 , R 102 £ 
R 103 , R 103 ^R 101 ^, S^lw^U5-7M 

J;^ 0 fiL. 2, 2, 6, 6 -x h^T^^/ut°-<y *J 

[0 0 6 9] Sfc, ^ftbO«ifc36t438l^««l*nTV^ 

tr) > T/u^yu* N Ty— yuX. — ^nit^^ y7y 

Tyu^^r^^yu^^yu^^rv-S, T y — yu^-^ yU/^ 
^yU^-^-v, 7;;l (T^y/S^^tp) . 7y/U7 
^ sm, /^yu^n/ur^ Tyu^^C/^yi-^ 
^ /ur ^ /S, ry — yu^-^rv/^y^^/ur^ ^ 

50 /U77^^7^/S, T^^/URt/7 y — yu^/ujj^=. 
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[oo7o] jka ( i ) -emztiz>4k&#> 

ft, #^¥6- 9 7 3 3 2#^*0— «* ( I ) , 4*4* 
¥6-97334 ^$gco— jRS ( I ) , #i¥ 2 - 1 
4 8 0 3 7 ^<£m<n—f&&Z (I) , B2-1 5084 1 
^&«<E>— (I) , IU2-181145 ^An(D- 
(I) , IIJ3-266836 
(I) , [^4-350854 ^$R<£>— JftsS (IV) , m 
5-6116 6&&n<D— ( I ) *l-5flS-& 

-«5£ (i) t**3ft**frfr4fcHU ±E 

— «:£ (IA) *3j:tf (IB) T'i$nS^W*t 

[0 0 7 1 ] — feS (IA) *3iO« (IB) fc:*3V*t\ R 
101 4Bj:tKR 102 fi. --JK* (I) <D»^4:IBtt-e*>So 
£fc N R X11 -R 113 ^. — (I) (DR 101 tmm^ 

[0 0 7 2] (IA) R 101 *5«tD J R 102 H, 7K 
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[0 0 7 3] — (IB) 4\ R 101 J3:. flBflfiSeS, 3§= 

[0 0 7 4] — (IA) T?*SixSft-&»tt. t K9 

Sfc— (IB) t: Kc^vv^T 

[0 0 7 5] -jRS; ( I ) ^*Sft*fc***>A*flWfc 
[0 0 7 6] 

Ut3 i] 



(1-1) 



H 3 C 

(1-2) /= 



CH 2 CH 2 C0 2 C a H 17 {n) 



CH 2 CH 2 C0 2 C 8 H 17 (n) 




N — N 



^CHaCHaCOsCHaCH^HgJC^tn) 
'"CHaCHsCO^HaCHfCzHsJC^atn) 



(1-3) 



H a C 



CH 2 C0 2 Na " H 3 C ^CHg 

HaC V CH 2 C0 2 Na Na0 3 SH 2 CH 2 C CHgCH^OaNa 



V 



[0 0 7 7] 



lit 3 2] 



[0 0 7 8] 
lit 3 3 ] 

(1-21) 

H a C 



(24)*M 2 0 0 3-4 1 1 6 
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(1-11) 



(1-12) 



H 3 C 



O 
H || 
N-N-C 



H 3 C 





OC 8 H 17 (n) 



(1-13) 

HaP N H || /=\ 
^N-N-C- 

HsC NaO s S 



(1-15) 



O 

x H II 
N-N-S 



H 3 C 



-CH 3 




H II / 
N— U-C-( 



P2H 5 



(1-14) 



n H || / 
H 3 C— N— N-C— <" 



9 P 4 H 9 (n) 



(1-16) 



O O 
H H 



[0 0 7 9] 
[ft3 4] 



20 



(1-22) 



OC 4 H 9 (n) 




30 



(1-23) 



H H II /=\ 
-N-N-S-^V-CI 



(1-24) 



NaO s SH 2 CH 2 C N H "jf ,== 



N-N-S 



Na0 3 SH 2 CH 2 C 



(1-25) 



O 
H II 
H 2 N— N-S 



OCH, 



40 
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(1-31) 



H 3<\ h H )=\ 
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CI 



C0 2 C 12 H25(n) 



(1-32) 





H H 
N — N— C — N 




(1-33) 





H H 
N-N-C — 

II 
O 



? H 
"N — C — N — N 
H 





(1-34) H3 C N H 



H a C 



H 

N— N-C — ti 
' II 



II H / 
"N — C — N — N 
H V 



.CH 3 



CH 3 



(1-35) 



HeC^ H H 
^N— N-C— N 

(1-36) „ „ 

H 2 N— N-C— N 

II 
O 

(1-37) 



SO a Na 




[0 0 8 0] 



nt3 5] 
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(1-39) 
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o 



Q OC 4 H 9 (n) 




(1-40) 



(1-41) 



(1-42) 

O O 



CO a C 8 H 17 (n) 



(1-43) 

O 

/ — \ H II H 
O N-N-C-N-CH 2 CH 2 S0 3 Na 



(1-44) 

H II H 
f N-N-C— N 



S0 2 N(C 6 H 13 (n)) 2 



[0 0 8 1 ] 



(1-51) 



(1-52) 



* * lit 3 6] 
H0 2 CH2C n / CH 2 C0 2 H 
C> N-CH 2 — CH 2 -N O 

HO— NH HN— OH 



HOzCHsC 



^CHzCOzH 
O \v|-CH 2 — CH 2 -N O 



N-OH 




H 3 C 



(1-54) 



.OH 



H CT' 



ch 3 



[0 0 8 21 



(1-55) o 



(1-58) 



X ^ [fll 3 7 ] 
(1-55) o d-57) 




H CH 3 



Q:V-i-oH 



N-OH 

b 

(1-59) (1-60) 



L N ^~" N-OH 



N N 
H 



N N 

I 

CH, 



(1-61) 



(1-62) 



CHg 



,OCH 3 



[0 0 8 3] 



50 [{£3 8] 



C 2 H 5 

\ 
/ 
C 2 H 5 



N— OH 
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(1-64) 



H0 2 C- 



HO a C- 
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* [0 0 8 4] 
Ut3 9] 



N-OH 



(1-65) 
H 3 C 



(1-66) 



H H ° NaO^H,. H ° /OH 

Na0 3 SC 2 H 4 ^ 



CH a 



(1-67) 



(1-68) o 



Un 3 < 



OH 

CH 3 



(1-69) 




H H O /OH 

-N — N — " — N 
\ 

CH 3 



[ ( 0 8 5] 



(1-70) 



CI 




H O y OH 



CI 




N — N — ■ — N 



CH 3 



* * [fc4 0] 



(1-71) 

HaN 
(1-74) 



Na0 3 S 
(W6) 



(1-72) 



(1-73) 



H H H 



H H (1-75) 

N _ O 

O ° H — N — C — NHOH 



O 
II 



N — C — NHOH 



NHOH 





[0 0 8 6] 



Ut4 1 ] 



[0 0 8 7] 
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(1-77) 

(n)C 4 H e 



(1-79) 
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(1-78) 



N 




i i 



CH 3 

H^i Na °> S 
T OH 

o 



(1-80) 

a. 



o 

A 

N N 
H | 
CH 3 




\J CH 3 





? H 

N — C — N — OCH 3 



(1-81) 



CI 



* * lit 4 2 ] 
(1-82) 



O O 
HO^ X HO^ U 

N OCH 2 CH— CaH 17 N^OCHUCH— C b H 17 

I I H | 

CH 3 C 6 H„ C 6 H 13 



(1-83) 



O 

HO -N^O-^V^Y NHS ° 2 
CH a 



OC 4 Hs 




C 8 H 17 (t) 



(I-W) 



O C 6 H 13 

H °-N A 0 
H 




OCH. 



[0 0 8 8] 



(1-85) 



O H 3 C 

H 



3 -V/- NHC °-< /-v_ 



(1-86) 



HO yP e H 13 

N — CONH — CH 2 COO— CH 2 CH 
H 3 C V 



C 6 H 



13 



Ut4 3] 



(29)^2 0 0 3-4 1 1 6 3 (P 2 0 0 3-4 1 1 6 3 A) 
55 56 

< M7 > HO ^ 

H 3 C CHa Ca H 5 WCsHn 

(I-8B) Q OCA 

ho -n A nhso 2 hQ 

CH a C 9 H 17 (t) 

(1-89) HO 

^N-CONH-fo^H^ O -\) 

Ci5H 31 

(1-90) (I-9D c^ia 

«y» ^ H o. n X n XT _> 



(t)C 5 H r 



(1-92) (1-93) 



O Q fi H i7 Q CI 




i H M w y [j- 

CH 3 S0 2 NH-^^ CH 3 CO^H^ 

(1-94) 




O o 

N N— 1 >-C 16 H3 
H H ^—^ 

O 




[0 0 8 9] — ( I ) <0{fr&»O«*D*tt. fulfil 
Wi^bT 1-1 0 0 0 0^;U%, ff^ b< Jll 0-5 
0 0 0 ^/U%T-fc 5 % iK^lClS CT 2 SI«±Oft^tt 

[0 0 9 0] l&m<»<< zKffiWfr'f^fld 
!E<&ft**£— (I) t^SnSfc^ftSrS^it/ 40 

[0 0 9 1 ] *56W«c*5t^-Cffii^ w fc*s-e#57Kj»¥P 
i4*«*»I^M*-tt, T^=i-/u (Wilt — 

^/-/K ^V7°^/-/K s e c /K t — 



yK /Dfuy^^-zK ^/Dt'i/y^yzi^K 
-y-^v^— yK ^>-^ y^t- /K ^yirU^. — ^rih 

yUT^>\ N — t< s f-jv*?^9 S — ^ >\ N — :x.^yu 
»>*i^ y — *vT % >\ ^-yutf; y >\ n— ^^u^eyu/ft y 
>^ uy^7;>y, ^xf i/yhyr^v, hy 

uyr h7^>, ^fijxf uyy^y^ ^ h 7 * f 

[2\ */UA7; H\ N, N-y^f/^M7^ K\ 

K\ ^/Usfcv:^ 2-t°a!J F>, N-y^vu-2-t° 
ny N-t ,, x;U-2~t°n!) K^, 2-3t*^f*/ 
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y 1, 3-y7fyU-2-^^VyyV>, T 7 8 2^, H5- 1 9 7 0 7 5^« % IB 9 - 3 4 

irh^hyyu, T-feh» ifimfbinZo **5, rixfc 0 5 7f^««l:ffi«Snfc'<y / h y ry-yu*^ 

7K»fPtt**!l**ltt, 2«SJKi*»ffiL-Cfc±t\ > #iSg4 6- 2 7 8 4^«, ^i¥5-1944 

[0 0 9 2] ±IB*«fttt#«*«ltt. ^^JfiriEttU: 8 3 *S#fFffl3 2 1 4 4 6 3 -g-^{r|E«$4x 

#LT, »^L<{iO. lfi%^±5 0ffi%^T, fc^^^^aty^^t**, Mflg4 8- 3 04 9 2f 

J: 9 »* L < tt 1 Hfi%«± 5 0 »S%^T^I5fflT^ R| 5 6 - 2 1 14 1 *2**L 4#Hf!^ 10-881 

[0 0 9 3] &$£W<D4 >?mj&yo&<J y HIS 2 9 8 5 0 3 *5§-<&$g, 1^)8-5 3 4 2 7 -g-^$R. 8 - 

mm-o? t LTffit^5»d^i4, >r >?(omHa^cD 23936 8-^$s, ni 0-1 8 2 6 2 # 

ft*twJ:SB8S* 9 ^Kiht-STtfecoKjftg&ihSJ, -O 10 S¥8 - 5 0 1 2 9 1 h !i 7$/> 

^4«l:±9 6<!l38S«fcft©«a«a)tll, y ^-r -< * * a — — N o . 2 4 2 3 

[0 0 9 4] **M^«6fflS*LSft«IBSJt?Hi:bT«t, [0 0 9 7] *«MT*BflftO(ft#ttS:|fti±$*5fcft^ 

1, 3-^0^^^^-—^ 1, 2, > Fy ^y7x/-/^ 7x/-/l/g, T^y>-® x T ^ 

C/m^ U^^y m — /K/ y^yU (Xte^^AO y;*y~u — — No. 1 7 6 4 3<^IVII(7)I^^L 

-tvi^ hyxf i/y^ijn^/u^/x^u (Xli^ JS, IrINo. 15 162, PNo. 18716(7)65 

)V^(D^%T >\s^—>V(D\&mC7 >\s-*^=£--- 0l£I, |No. 3 6 5 4 4^5 2 71, [r]No. 3 

rvl'Jg. 2-t°oy KV, N-^^vu— 2 - tf n y K 0 7 1 0 5^)8 7 21, f^3N o. 15 16 2{Z?|ffl^tV 

>\ 1, 3-yV^-2-^^Vyyyy, N-x fc»IT«-IE<ft$tt^fc^*^4«FMBB6 2-2 1 5 2 7 2 

^yu^e/ix^y >m<DMmmm. ^^*5^, v?*?vu;* 30 f^ftoi 2 71- 1 3 7Il^E«S^f^ft^» 

R*W***s**f feJxSo ^ix6^5*>^y-fey [0 0 9 8] **W^ttffi*ixSS&«»Jfc LTIirt K 

V, yxfuy^y ^i— yU^^ffiTyU^ — yl^£ npifhyr)^, SSfKtNy ^hyry^t 0 

SLi\, *fc±IB<o*£»Rjh»]tt*3fi-efflv^Tfcftv^b y yyf ty- 1 -t^r->K, p-t KD^yfelfi 

2ffiJ^±fJffflLTfcAt\ ift&o«;«K±af4^y^ m^/i,j.^^/u > i, 2— <yX^yfr/yy-3- 

0. 02-5. 00St%fffl«^W^U\ ft, 

[0 0 9 5] **W^ttffl*ixa«j8feit»]i: LTtt^ rfte><Dt£J»K:<H*-Ctt rB6ttK«5PJ*Aj (0#BSffi 

>f y^o/V-/K ^*/-yK v> (M) 40 f»flt^£«:ftfBft£A£fl) «*UlK*lSJx-0*5. 4 

f-viy^— n^^Tyi^ — /^JI^ v 7 y n-Bftgr*- h y thy ft/y^^iry^y, y/fy/nf 

a, t i/>r >»t h y i? a^ / x tvttff isttsi^S: /ury^^^A^h^^fh, mmwt^>^^ y * y h — 

i^y>hx/H ^iBc$*^aaiPia<7?«sH'Cttffli- o. 02-5. ooift%ftfflti)Mssfsu\ 

5©*ffiLV\ [0 0 9 9] *&IZ**WI=*3^T, wtetftfftt^as 

[0 0 9 6] *»W"Clif«0*#ttS:rfil±$-frSfcAU 3t«tt*»fi^« B y tttt^»»*fflV^S 

teffl*^4*#Mft»iK»Ji: LTf^^r?f]0S5 8 - 1 8 5 6 :i^[fiJ5 0 wJh,e>0»#Btrot^-C«±»JH3P2 0 0 0 

7 7*4^«l, [5161-19053 7^$R. »BBSp2 - 50 - 2 9 9 4 6 5 *{Z|Ett jfilt^So **MJC*3t^T^ 
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tt^lRfc^H*^***^. 0 5«%K±3 Off 
a%«T-C*> 4 £ 4: bv * 

[ 0 1 0 0 J Sft5 p HMftt, pHI 

pH^4. 5JW±10. OETFtfcSJ: 5K8S*Di- 
S<0»s»*L<, pH^6JbJl±10. OSXTtfZZXo 

Ttt h !i ^ y— yUT^ >\ i/x^y^UT^y, N — 

bix5 0 ttfi, tttK, fv£@£> y^**if^* 

[0101] *«W*c««*ixS*BB«*paEai: b-C 

yU3ryU:r.— tvK jtf y t^r^if uy7^^7 y yl"^ 

— tvk ^ y t ^ y if yiKi^ ^ f /u, y^t^ 

g^^^vK p^y t^yxf i/y/y^/L'T; ^y 
-try ^aBBSK^^-r^. t^yxf i/yt^y/Dt'i/ 

l/y^!l«yxf yyt^y K#BBett#K-fc* s 

URFYNOLS (Ai rProduc t s&Chem 
i c a 1 stt) fc#4L<JBl^*l5 0 ifc, N. N- 

t*^> KS^WMigtt»l*t»* L^o JEfc* **fffl 
Bg 59-15763 6^-<0^ (3 7) - (3 8) I, V 
*jr— ^7*4*9 n — i^-r — N o . 3 0 8 1 1 9(1 9 8 
9 *F) IBfto JlSSttffll £ Lt*lffctob« 5 r. i: 

T*>*^ttte/fl Lfc<^-C\ 2 0mN/mKi6 OraN/ 
mHWKK , $b(Cjff*L<tt2 5mN/mBi 
4 5raN/mWTt^^c *3£^<7M > * O ¥4 ft ft 3 0 
mPa • s^TWrtl^o Il:2 0mPa • s J^TCl 
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Lttt, 0O;tfrf, ir/Hn — #y ^yU7/l/a- 

^ x 1999^) ^9*. St>* ^y^^yF^!)^ 

>t*13>v% (98J#«) -«-»^BB*»rRi • SliS-j 

('>^^, 1997^) 162-174H^IE«c**tTt^ 

[0102] sfc*»n-ctt5Mft?H, »«5e3e*t it 

[0 10 3] **W^^^f±^ft^«|E»H-, fiP*>* 
Wflg^- Wxlf#i¥8~l 6 9 1 7 2f 

1^8-27693 1^)2-2 7 6 6 7 0^ 

^#R, ^17-2 7 6 7 8 9 ^$R, H9-3 2 3 4 7 5 
-S-^fB, H6 2-2 3 8 7 8 3 ^$8. 110-153 
9 8 9 -§^$R, P1 0-2 1 7 4 7 3 -*§-^$8, 1*1 1 0 - 
20 2 3 5 9 9 5 1^)10-337947 ^$R, ID 

10-217597 -g-^ffi, [S31 0- 3 3 7 9 4 7 -5§-<& 

[0 10 4] «T{-*^PJco-r ^*jB*»S:JHv^r>f ^ 

*5*t43E«f*ttLBKP, NBKPW^a';^ G 
P, PGW, RMP S TMP, CTMP, CMP, CG 

30 pm<oWM^^y p . d i p^^-SrjR^/^^Sr^p?^ 

< , 3£«P*^>** 1 0 /z m«_b 2 5 0// mj^T, ^Fifl 
1 0 g/m 2 J^±2 5 0 g/m 2 WT^I^ LV\ 
[0 10 5] S^ftCtt ^(O^^f y^StM^ 

i\ $ e>jz3£**#:t-tt, -ryy^i/yy^ TG^/i/y 
y, ^?yxf uy7U7^y-h, y 7r 

ne>^>=3^y^— ) ~c^^^--hL7t^j:t>^^^^ 

y7Kyti^7^y*{;, fife®** (0iJ. Kfkf It 
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to l 0 6] X«r*±^K*tfen«^>'^S*JBictt, 

*-y>, ^u— N a*±, ^/*#M&«*>y#. 
>r K aaa^y*-^ 
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»;o^T(i, #^Bg5 7-9 0 5 3f (^8-1 7 
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